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(57) Cf$fFff5S<D®ffl] 

$>r>X. iB^cCIfiXttZn : 3-5%. Bi : 10 
-2 3%, ^>]Snf*5CiS:^itiTr5«Wi: s 

est*! 2 j ^M&tm&zmm-rztcibcD 3 Tc& iz 

WcTft-jt. tg&iA,/c©lflJ& (Sn. Zn, Bi) te. A (8 
5 , 5 , 10) , B (72 , 5 ,2 3), C (76 , 3 , 21)T'B $ tlfcffiH * 

we «±-c* -s c <t «t -r * 

[H»#S4 ] m^m 1 3©<,>-r*a*> l ^fciESKOtt 
A,7c<Di|£j£tC 1 n£ 1 ~5%SW3tt/cC<fc*1$S*<fc-r 



10 



im&mi ] hjjsi i *>e> 5cx>-r*ij&>K: 1 wests® 

a 

a ao 



3 

■nit* 1 or* sci zmmt -r Allies. 

[£6BJ©f*IIB&S&9I] 
[000 1 ] 

[jgfSLh©*iJ/8#If] tf^Xxtf+^SffiK: 

lsi, »aa?*sBwrifc»«:. mmum.2 2 0-2 

3 0 °C-C©»^cttW#1iJtt-C. 1 5 0 'C<DMUX 
[0002] 

|^7Xi*+^l!-C*5„ #^Xi**->SS©ifg!i 
figBy7a-jp4«t,>fc^, &iS2 2 0~2 3 0*C 
X$>2>. cn{C<£fflf Pb-6 3% 
S n#hH«/W£<l&£ ■ 1 8 3"C), &L<lZ&F a &&<D 

\zA,tcmf8.wmm2tix*s <o . at*w 1 s 3 -csst* 

(2 3 0-C)«rtt+»%i«Ai)5:3nTt)f!:. g/c, m 

uxvmmmt&m 1 5 0 *c* xmExntc. 
[0003] «g. *s-e«m^-§i5D n aCcMffl3n-cc^ 

ft-sisctrF, Pbiiaf ) izmtmmicfxi&o-c m& 

<. 3* l-E-C©fB]JIIfe4>&< , l#f4«hOT©{£fflSli|g 
Sn. Zn, Bif^fMi4l'Ci'n--X 
7^3tiU»5, KfC27cS«^c-C«Sn-3 .5 
%A g C^.*2 21 *C). Sn-5%Sb 4 0 

*C) BPb U*(^/c<tbT<£fflf?IS#*5o 1>#>U 

a* * s /c & # =7 * x # * urn foco « ^ fc*ftw m 

«Ctt«ffl-C*«ct». Sn-9%Zn(Ii«£l 9 9 *C©2* 

CufeKBN iKttT^i&ttteAiSn-AgJfi. Sn 
- S b JkK. lt^<m l> < &TT 5 fc#>. $ fcia^lfttc H 
vXxrt<+->StgK^g|5 n n D ?r 2 2 0 ~ 2 3 0 'CX 'J V 

v-x* z>w&s.*M*x\tu\.*. ctixxoymmxmz 
McOWi&icftisX, iJA./dttWiaK«3 0~5 O'Ci® 
i>©#ig§stt(c*oe>n-rt,>2>. mz.\t. Pb-6 3%s 



(2) 1S3F3 2 3 2 9 6 3 

4 

n &gk\tA,U<#& : 183-C)©ig£, ^ V 7 n -©*« 
SS« 2 2 0 -C*i^t?* -5. C ©SKMtt 3 7*Cr* 

2 3 5'C#£?ircS>£. COSSM«5 2 'Cr* 
•5. &fttt©St>J£^C*MKc©i^gtt:*:#< ft*. 
Sn -9J<Zn»UK4ffll>A:»^, — fl£5t<£fflOTt> 

23 0T:©y:7DHaKTim<^<fc'i&n&<,>c<!: 

10 [0 0 0 4] ffe^. Sn-B imtA.tc.CRm.mmSn 
-58%Bi ;SL*138-C) , Sn-InlWi: 
(.R$kW&S n - 5 2 % I n ; 1 1 7 •C)*s*-5*i. 
@f§i|gag#T#£fc«> 1 5 0 ^©BfSStK^aETt 
'&-z>XCinh<DffimXP b -6 3 5<Sn*S(U 

[0 0 0 5] LtSn-Zn-Bi ©35c^f* 

^cim£©ffi*>e>WS-C2>So Sn-Zn-BLftt 
20 A,tcit^mBS5 5-8 76 2 7. #MBS5 8 -6 20 1 

7-ctt^Kbsn-ci^. 

[0 0 0 6] 4fBIBS5 5-8 7 6 2 7#&«CCj:-5<i:. 
Zn#5~10%, Bi*8^13%. 3^Si5*5Sn*>6 

C u«*35>6^?,^»; > h««*ttl»©#*i Otl^ 
l>. $/c. Zn*55%jy±T*^Ci3!»e)^{b^*U 

o ,2%$roWA-5fc75 ^^x^ffl^nrif 

[0 00 7] f$EIBg5 8-62 0 1 7^^fC«J:.5t, 
Zn*i5~15%. B id«3~20%, ^gP^Sn^e 

/c, Zn*S5%JW±-C**Ci*^^t*^U<, #> 
50 fi£o-C. ^^©ffiffl^t^-C^S. C©cfc^ 



(3) 

5 

r^^y 7-^ x<D&mi*n*$i&0mmia,z. y^v 

[0 00 8] 

T&tctb. 2 3 0'CfeiTT, fr^m^Vy v i'XtC u 
if <*±, <b b < tttfA© S nmZMceb Zifcf-mfiiV 

ri>£. C©fc», K^«BflttSfitf*l>iGc < <k «> 1 6 
0 'CULh. S£ L < W 1 7 Ottl±( 1 5 0 *C©iSi&T 

S*s*?S 1 9 5 *C«T. S^l<»190 °CJ^TCW< 

&n©St>Zn©:fi£&/h^(cffl3 b 

&(,>©"£*, a&tt£©'<5>X*i£^T*lJ5S£&«>.5!&il 
S n «C Z n £ 9 % AtitcW£-€ 1 9 9 'C©g/h 

[0009] 

tc. Pb \yMtMc<om.^<oip'C, W&^a^&M&'P 
ts: < ,Jj3R©*S»©mH*» & < . »£*T«f -5 C £ ifi-c 
»&ntt4St^-C#4Sn-Zn-B i ©3tcS« 
^c%^-X£Ofc^&^iOT*fci*Lfc:. C©3 30 
^«X/d©tmia©i**ffl«:**n-e. 0 1 tCnkZtiZ <£ 

We*. Rfcj&cStBHaK. ^tB^SS)£ffifiS£OB8 
ft. «^<t&n^, ««W^14^©M^%W6 

Zn*53~5%, B i **1 0~2 3%. g|SB#sSn©S 
n-Zn-BiM^-Xtlfc^, *4t>ttC©^- 
iicin, Ag. Sb. Cu©5^1«3J/c«2«fel± 

©7aR*»jnL/TAntt. tMtnttn*Ji< uci* 
mkt-rzbo-c&z. 40 

[0010] 

as. 

[0 0 1 1 ] Zn^3%«T-e»ffitB«iaK*iiSt^ 

2 3 o •c«T-r©««5*5S»r*s. 5%w±-c« 

c<Dtcit>. SMittfio]mtJ:»m-C. fr-y. m 



»Bt3 2 3 2 9 6 3 

6 

S^Ciilfc. Sn-Zn©2 7cAAMi;l:. B i # 1 
1 ~2 3%<73ffiffl-C«. Z n#4~5%©R8£jI.5C£ 
£ . 2 tcA AO* 6 it-ft S C <fc ttttffitfl £ gffi^a 

SfcZna*3~-5%©«SH&6«. Zn©BMk©^B* 

[0012] B i 1 0%«Trt*ffitBBiaS3&S2 0 0 
•CW±r-^>Sfeii). 2 2 0~2 3 0*C-C©>; 7a-gigS 
■bWmtKZo B i #2 3 %y.±-et,£MtB&Umifi 1 5 

0, fg«lft#tt&&TT-S. -5 5-1 5 0'C©iagtf 

<£< Tfc 1 6 0 *Ct(±*i£«S-C*S„ 
[0013] 

bjj-ts. 

[ 0 0 1 4 ] m. 1 !C$|^miSn - Z n - B i jfi 
r. Sfc&CS&fttSl. @*B8l®g)W:2*C/m i n© 

^Mas-CD sc*fflt>raj3eufc. ff^nfcDSc* 
-^J:»)«[ffil«. BfB*lSK«H2K:ij*3ft.2><fc5«:# 
-y©tr- *a-en»fiS». {ga§)${cft*>-,-c5l 

&t Utc 0 
[0015] 

[*1 ] 

[fgl] 









Sn-3Zn-1 OBi 


207 


175 


Sn-32n-1lBi 


208 


173 


Srv3Zn-13Bi 


203 


171 


Sn-3Zn-1 5Bi 


202 


168 


Sn-32n-17Bi 


198 


165 


Sn-3Zn-19Bi 


195 


164 


Sn-3Zn-22Bi 


191 


160 


Srv3Zrv23Bi 


190 


159 


Srv3Zn-25Bi 


187 


155 


Sn-4Zn-13Bi 


197 


173 


Sn-4ZrM 5Bi 


195 


170 


Sn-4Zn-17Bi 


194 


166 


Sn-4Zn-19Bi 


190 


165 


SrHtZrv22Bi 


185 


161 


Srv4Zn-23Bi 


184 


159 


Srv4Zn-24Bi 


183 


134 


Srv5Zn-10BI 


195 


179 


Srv5Zn-11Bi 


194 


178 


Sn-5Zn-13Bi 


194 


172 


Sa-SZn-16B< 


193 


170 


Siv5Zn-l7Bi 


189 


169 


Sn-5Zn-19Bi 


186 


165 


Sn-5Zn-23Bi 


181 


160 


Srv5Zrv25Bi 


179 


136 


Sr>-1Zn-24Bi 


203 
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[OO16J01«Sn-Zn-Bi (D 3 7tfrMA,tc<D 
C International Critical Tables, 2(192 
7), 418) r*£o £<*©«BSlfl&i!L*(®tBilg&g)«# 

■o tcimi.^mmmu&Rammmu&^m^tccDifi^ti 

•en® 3, 47*5, ®3»02(D®ffl£i£*U 
mU&Z$k7r;Ltct><D~C$>Z 0 mfrffimmfthS n - Z 
nS<D27cSS-7-Y>C*;S-CS£n^^C/c)C0#«B i 
1 1 ~ 2 3 %<DmWC&, Z n # 4 ~ 5 %©©H£ 
iautt-'iCiWofc. B ifi<DTRE£l/-C. 1 
0 %JWT-C« 2 7t#=ll^ W >©§©®tBif£lSg# 1 9 5 
'CJi(±(C ft 4 C 4 Hp 6 . # 5? * x 4 
£tt^cttWttffifiCD;fc«>. BiKJlO %fcLh4 b 

ismsjg.it B i *y>«c«.»«Hrtt»*«H«:A-»T:t».5 

*». B i S* s 2 3%J£Lfc.tC&£ £16 0 "C^r^S Ci* 
ftfr-ytc. ift. B iSas2 4%JW_h-C@*Bfi£jt>n 3 

o°cia< sri^TLro^ act^-j 

fc 0 ChiJ, B i«36J2 4««±«ca:*4. Hfc£<Dffifc» 
S n - Z n - B i 37C3fi*ftttfiSK:ai»li«**>-5fflA» 
ffiiiTSifcfci^S. SE^t. B i <DJhPE«2 3%4 
Lfc. 02. 3. 4#>6##>-5J:5K:. ZnlO^fciC 
J:*Hfe5©a<tt*«L < , Z n #3*6J£(T"CttB i 

J!co»«Ht? c i 6 %iaTM&mmmt 200 -c«±*ffl 

itlii^ S/c, ZnJP3X£rFCf2B i j|*mt> 

(H4)©-C. lftlCtDMjA»6tU:0<«e<r>. Zn#3% 
■CtJB i *S2 5X&Te6XtfflHUEtt 1 8 7*CJUT"C 
*4Ci*6, BL^O^ftiLT 1 8 7 *C£(T?&«i& 
g*> 6 Z n # 3 %«±t?£> & C 4 a^g^f*"??* fife 
Zn#5%JJU:K:&£4. fgtB^?aSi@t§i®SlS 

l>. g/c. ^WfC^rfe. Zn*5 5%tt±-C«27c^ 

0 ^7-Y>©s*a^rc^o-e, #&BSg#iJ?ort,> 

CCDtcSb, Znil/T3-5%4S^teIi(/ 
fc. «±tttt£. B^«W*ff*6«H#l/fclt*-e* 
i&*itt©iE*6tM*l/fclS*. KffcflMtfXfflKctt: 

ns©t9fln4*ccani4«<£Tr-5. cn<to. ami* 



(4) M3 2 32 96 3 

8 

[0 0 1 7 J ia5«^E»K:taS*ffif3. «#{CB i£W 

fi(mass30*Ifc*). <KfBBaR£affi«aK&®nffi« 

-c©Rasa*nj*>-n>. t^^#w«?siag«2 2 o~2 
4 ©g# & <, »« 4iis ?a -c© mstt©^ - ^ > *nr*i & c 

4(c&5, > C©0*p6, Z ni#3 ,4 ,5 %CC*s^^jg 

ts^iag4@ffl^ag4©M^*s^s. mtmsjgit 

10 B i *52 Z%&< tXitZ nSfC*S»5fiSc??-tf-rB i S 

3 94 «a ^ ^ 4 imucmsmj&jgifi&T? * m*i**> 

HtBitaiaga* 1 6 <rC£9J£>&(,>B i f«Z nl# 
3-5%©jSffl-C«2 3%«TOI5it*5. $#B££S 
gfe B i S©iffln&Cf4U>TI&L-Cl,>< Z nfittk* 

#<fifei?^r*jo. z ns**3 ,4 ,5%4Jijjn-rs(co 

4 > <Dia^gP^« Z n S4 % 4 5 %©PtO£il£ C 4 *^ 
20 #Wi£lf|{CJ:-?THJ§6a>4&o/c©-C. Zni*4%i 

ZnS#3 ,4 ,5%CD4#J:0 ifiTI., ®t9i^Sg4 

ft* C Z n«**ii>ttc»4«t#0 

®gl^±^ , 9 ! £JI4Lrt < ^«c^©*i|^-C*5 CMx 

IS. vol.7. No. 2 (1992)3. Sn-Zn-BiSt^ 
^o-MBWtW*. iSS-ccDSJg OH f y - ^f45?)^« 
30 <. iW^i^tt{C^>Sn-C*J»3, ^=y>*<Dm\* 

[0 0 18]yc«C. «iS2 2 OWJ^a-ag-C. ^ 

>Jfi-C**. z na«t^c»satitt»ffiTori»&c 4 
tffrfritc $/c. K«5c. B ifi«:j:S^ni4cT)^S 
=SrlS-<-54. B i M&&< t£2>H£ltotl&iZ{&Tl/~C < 
■5. Znfi<D^tg(C««gaS-C««ct>c:4*5» 
*>r>fc. CM*), ffiitlf4«. ZnIK**<«ffl/. 
40 Zn3ii5%JWT-C+«--C«ttt»*». S«StC^5&an*s 

[0 0 19] 16«i$AtCZnl, tSUKCB i 
0. jgtB«(195-C,190'C,185*C) . Bffl^(160*C,165 
•C,170*C) £A^-*«CD7tfcCDr<fc.5. ®tBiSjag 
4HtB«Sg<iD3ScS^-f >«SEXT-5«3*«c^r-^4* 

W»t«!2«*>81< 4fel95-C«TCCL-. HtBifSiaK 
«i50*C(OlKf®-C©m®14«:5S«-r*ft:8?). i£<4fcl60 
50 •C«±{Cf-5>ii2vi|*i*5„ Znfi«£(,>4A*it±©<£T 
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£tc, B i S«2 3%«±r«?/=.{C<S{a<D^B(l 3 

X, Ctl^^tsmiSMmtLX. A(85,5,10),BC72, 
5,23) ,C (76.3,2i)-CHSn/cfflfiK©H?:SiE^£^ 
t0tc o 

[002 0] ABCZ n :5%)<hjgta^(l)i@ta^ 
(.6)-C@£tltcm.mteZ n 5%J^F«9-C«« 1 9 
T, Hffi^ 6 0m££^-r»i&&W6*iS. AB 

£ -mm c 2 ) i at c 5 ) vm £ #ifc«tttt z n 5 %&. 

F«3-C^B*g 1 9 0 'OUT. BtBSl 1 6 5 'OU±Zffi1tT 

■emztxtcmmitz n b%&mx-wmn 1 8 5 wf, 

PBll 6 5^J!^*»fc*«l«S#f»6*iS. c©*r- 

jgta^as^ i 8 5 -cfia-c. HtttRa&fts i 6 5 -an 

±X, AoB i 14^&< t/cflfiSi IT Z n 4 . 5 - 
Sn76.5-Bi 19m6tl5. CCDSja/SfCOO 

[0 0 2 1 ] *'7Xi,f+->lgOCu^5' K±«CJ1S 
1 0 nm<DS nlbi%&MUtc?>-7MC, ±MMJ$,<D 

fcfe<D£. EPWICJ: 9 KifCt&tet^c h 

K(JST®S)©77^^?:ffl(,>, i|f)18 0ymOfJ 
{CEPWU/c. f©±icQFP-LSI(0.5nimb-^ 
^)£&*S0fc<, LS I(D4 2Ta-f y-FCC«Sn«> 
-?##8 MmJSStlT^-S,, 2 3 0 "Cr y 7 a-T* C 
£CC<fc 0 S nflffiCD^b^i? ^ 7 p xcpvmmicj: *) 

b0KSn-B i «>o£:S:J!rr CiCCjcD Ttf ■ 

0tfm«K*5Ci^, *(*©lildSEffcKJ:*lBl^t 
©85«*4>frl,>. £/c. Cu/i? KJhtc85< N i - Au 
»o#*Jgl/, -eOT4 2TU-T »J- K±{C|3J«CCN i 

- a u af> -o t **s-r c £ cc J: o tmtwt s n«c < <- >fc 

s«iss* £ * c £**-c£ 
[0022] Sn76.5-Zn4.5-Bi 1 9ffifiS 
GttffittaiSl 8 5-C. BfBRfil&l 6 5'C)(D^-X h 

(tl/<BSn-Bi»o?)4Hfc. C©«fc9ec«ffi 

&mitt}#>, S n #«rtSP<D«A/cK^^»]*-5. 
18 5'C(Ci5:5igMU *IOSn(tKiJSn- 
B i )««^c4J{C^tC^^^£[5lB#«:, g!8g<D{;JX 
ft:#-;U£?§ft!nrS. CCDB$. SIMKZnCD)&9-&ttiT 
3fc£#, N l #B§re&£fc«bZn#${t<**l&<,>;fc 

£StffiT-*&. If'^F, SPn D D <D^±©SnJ!!>-o* 
CDS nO,ltt7 7-; i'^'fO^K-CSTC^n. fiiS52 



(5) M3232963 

10 

3 0 °C<D&mv y 7 a -#oJf|fe£ S«zSO'gp D D DC9 
^c©it££ti£A,£'^fr<E>ftt>. -eur. «X/cttW 

4?>, ZnCOK{b^lhT#. Sn-Zn-BiO!)7n 

ffmtBWlUB&i.&mffl&U&fDll&^S n 8 4 - Z n 5 - 
10 Bill HXteJC I n£3%i£JjDU fgffl^jSSSO'H 
flSiSgSTlfm^^-x hffl£OT<gfflLrc 0 a 

ssufc. seo-rN.^H^cDy^D-tp-cs^iag* 

fix/cl 7 O'Cr-rtgpcDB^cijg^Paj&L.. 1 8 5 
/ci?)^{fc-B-r. 2 3 0 •CCDSBfSS-C^Kl^/cB^ 
[0 02 3 ] 

20 B i Sg%£:glSU g jglfttC^lTgtjte 

*<d p b - s n ^itA,tc <t mm® y v a - ss-cse* 

ft. y-^Stft&cffiftS. S^gBo a aC0«t^£L-C4> 
SE3fc<DP b -S nPiit l lZA,fcttb'<mm<DWt®m9}\£& 

[0024] *^HJtt#7*itf *->««£*f&SC0/c 

30 m, BT(^7^1M^vu-{ K - F ';7^>)S 

[^ScDffi^J&rlttBj] 

[il]^i&-5tt,>SSn 7 Zn-Bi 3tc3M# 

[02] DSC*-^*fflC^c®t*C?gtB^. Bffi^S 

[03] &##rfcJ:^T!86a>£&-5 7c Zn : 3-5 
%. B i : 1 0~2 5 %<D«5HW©^Bi®SS*^S 

40 r-^-s., 

[04] &#«TfC<fc-3-CB86#>£fc-?7c Zn : 3~5 

%. b i : i o~2 s%<Dmmp}<DmtmM&*m?m 

[05] S-Zn$WS©»^^CCOl>T^ISfCB i 

[06] mmc-gmznm. wtntcsmB imztitc 

fS3ja!3 . i»3fcS4 O^ftf«3j5ffiH*^L/c0-C*4. 
50 [^©IftBJ] 
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(l)Sn-Zn 27cftH^ -l^ 

c3 mtsmus. 1 9 0 *c 
(4 ymtsmim. iss-c 



(6) $$3*3 2 3 2 9 6 3 

12 

* C5 )@ts^?as 1 7 0 *C 

(6 )HtBJS!iafi: 1 6 5 *c 

a )@ta^?as i 6 o *c 
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[05] 

[05] 



[06] 



210 " 



200 ' 



190 " 



180 - 



170 " 



160 



150 




130 u 
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(54) LEADLESS SOLDER FOR CONNECTING 
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(57) Abstract: 

PURPOSE: To provide a leadless solder capable of 
soldering at the maximum temperature, and having the 
sufficient reliability in the mechanical strength aspect 
even at high temperature, and a mounted substrate using 
it to connect the LSI, parts, etc., on a glass epoxy 
substrate. 

CONSTITUTION: The first leadless solder for connecting 
the glass epoxy substrate has the composition consisting 
of 3-5% Zn, 10-23% Bi, and the balance Sn, and the 
mounted substrate using it is provided. The second 
leadless solder for connecting the glass epoxy substrate 
has the composition (Sn, Zn, Bi) surrounded by A(85, 5, 
10), B(72, 5, 23), and C(76, 3, 21), and the mounted 
substrate using it is provided. Soldering can be 
achieved on the glass epoxy substrate which has been 
conventionally used at the same reflow temperature as 
that of the conventional Pb-Sn eutectic solder by the 
solder which is environmentally friendly, inexpensive 



and available for stable supply in terms of resources. 
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